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A(x),p(x)CD$*fii 
1 



A. .. START 

SI. ..DECIDE CODE LENGTH AND CODING RATIO 
S2... SELECT EUCLIDEAN GEOMETRIC CODE 
S3. ..REARRANGEMENT 

S4... DECIDE MAXIMUM VALUE OF COLUMN WEIGHT 

S5... CALCULATE A(x), p(x) 

S6. ..DELETE ROW 

S7... CALCULATE A (x), p (x) 

S8...DMSION 

B. ..END 



S (57) ^hstcacts-An LDPC code check matrix generation method is performed by a check matrix generation device and includes, 
^ for example, steps of: deciding a code length, a coding ratio, and an Euclidean geometric code, rearranging the codes to crate a 

basic matrix, and selecting the column largest weight; searching row and column weight ensemble with the row weights limited to 

continuous 
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two types and deciding the optimal row weight set; deleting the basic matrix successively from the base; searching row and column 
weight ensemble with the row weight set as a fixed parameter and deciding an optimal column weight set; searching an optimal row 
and column weight ensemble with each weight set as a fixed parameter; and dividing the basic matrix weight at random after the 
row deletion according to the optimal ensemble. 
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y Parity-Check) Lfc^»^rt*«aEffW^jto^*5J:tJ««aEfT5a 
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25 C= (mjinj-m,,) G 
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^LT, -fctLtfU Richardson^ (##WF30lfc 4 . £>5W3C 
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LDP C^Ff ft/t^v'^TA^ti-C'l) !3 , iHili, »LDPC^F 
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C = (m 1 m 2 ---m k ) G 
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f j (s,t)=4>" 1 1-1- i>i<Ks + (i " 1» 



f(s,t)=ip j f j (s,t) 
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±&x (x) feit^p (x) ^ j etL^yr^A/-K*5<tw^ 
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<D rij O^BBjR«r*U (3) ttsXTfi (4) 5£tf> 



*-(x)=2>i xM -(3) 

i=2 

p(x)=i]PiX i - 1 -(4) 
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1 if x^O 
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T^his,!^) -(9) 
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(1 0) ^SrWfc-t-jK*^**. 
r>h(s,r), £t(Dre(0,<|>(s)) -(l0) 

$ 6, fc H i:|2C h u n g *©Itefc"T?Hu ±|««:Jlv>-COT©¥Mlt?^ U T ^ 

(1) (x) t^f^^/>rXa B ^*.e>tb"CVN5i:<R^U £J&S8 
fp ( x ) &a»fci:b*C, Suxfrbfc (l) 

£©^te:!8rt$*W3fefl=r±* p (D = 1 £IE£ift;-r5-£ -hl2 (7) S; 

(2) ^H«fi[p (x) i^^7/^Xff B )5J4i6,^5iiSSL, (fcirx. 
fi. (1) ©*t*J:5#fe^5«D . £fifcBB8U (x) SrS»fci: LT, (1) ^ 




h(s,r) 



= l:^i(s,r) -..(8) 



i=2 



WO 2004/006444 



PCT/JP2003/007476 



14 
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frU £j*W»;i U) p (x) (DX*)&BH:T>^y^mm 

(threshold) 5 (TIB (11) 5£#f&) . 

threshold(dB)=-10*loglo(2*cTj) -(ll) . 

ateMUTL*^ £ V^ 5 IWJBtffcofco _h|B Chung %£<DWa'X 

^"f/ls, ttfOfft, te#0##*fc*fc*tJE&L;fc Tlrregular-LD 

im) „ ^fcm^o ^-m. 3.-^5 ?/ hm»m^rfci3iirz>ifT& 

tcftimv TlJ <DlB»^fiJ*5j;OTJ^r5ri:^<J;t). ri r r e gu 1 a 
r-LDP«j ffl<Otl«ETTHI«:£j*i-S. Hiaii> «^lil^>LDP 

itmr a t e^t5 (^T^Sl) . t^fT^I©^ 
XMta^tS, ft**. MteNX (1-rate) T$twi:)JST?#5. Lfc 
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) „ *-fx ^Qffi^fc^&HRttfc***-*^ h k (X) g^dT#GF 
(2 2s ) , k= {1, 2, 4x (2 2s -l) } TIB (12) 





h i+0 (X) 
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x -wl 




h i+2 (X) 
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• 

_W-i)( X )_ 




X _ W( 2 S -1) 



x[[l+X^+X wa +.» + X^-^.X»" 1 >] -(12) 
3&*3 X i = l~2 2s -lirt5o *fc> (12) 5£© (■) rt©#^fix 

20 a.— ? y >;/ hMtf*H§-EG (2, 2 s ) (D^W^ff^^^^t^^^t- 

LTs i = l~2 2s -l, j = 1~ i - hi (X) =hj ( 

X) tfWtE-tZ>m&te, h, (X) ^rgiJI^i-So ^©M^U&SfciJ:^ ^ 
i-SffOfiiJ^a (^fyyse) ^ffom^, T*#5fcttfi#.tf>*#V^J£r 
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S 2fClT^^tbfcJL— ^ P y h^T^EG (2, 2 2 ) MJ * * fcSH" 

Tic rf-^^/v4j jW&Lfciw)"?, riM^ej £rgiM-f5- ifciot, 

^##tt©[Rj-hSr^5c ^ys'hJWftEG (2, 2 s ) o» 

f^i2Sg©ttlc r^^/W6j ©Sfcfl*fttel?'U J:v^#14^i- 
^ ^^-^^P)ttTVN§^T% ::t'ft v , = 1 2Sr3B^i-«. ft*^ 

otic, tf?xi&umz.£zimfc&%^-c* ®#$ftfc«F#fW 

KlgoX flrregula r-LDPC^fj <£T ^-tf-^A-SrJfc&S 
y^S5) o fc*5, ft<om^B^O^H*p (x) fip (x) =p } x j - 1 + 

^Lt, TfEO (13) *Sr»fc-r^7^— ^"ty b U a , m 2 > «r»^^ 
5 (7f^S5) „ ft*3, 2£/i,£2\ ie {1, 2} 



b 1 ^ 1 +b 2 n 2 =2 s 
arg-min|p_|a. -p'_nj 
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fc/cU b„ ir±*A©«E»TC*>0, n ,W:ff©m^-Sr*U, p_m , ' tt r 
I r r egu 1 a r-LDPC^J Kfofr^xm^VfcMfru jfcJWS^y 

W5„ ^4l(i, 7l = d 1 =12, rate = 0. 5 0»^0, t^E^t 
O&jfcBBgU (x) k4E.f8.mWtP (x) OTyfy^ Off J© Srij*1-ei-Cifc5o 
x U X x *5 itr p .tt^r^tt^ y - K ^ y ? / — K 

©m*K#*3H-. *+a OA ri#**3E«aHcJ;!JSfflbfc I" t h r e 

sho lj H#©/-fX5Mfttt**U SNR norm (GA) #*i£<R8;fc: J: 
9 Mtti bfc fthresholj B#<£> SNRi V> / >-PS#© SNRi <E>^#£r 

rr~C% r^/— K©ftjHE^©^B8»A (x) k7*y*S— 
ft«E&'0>£j*H#P (x) <DT^^/^^^i-5fcJ6©^j6S©?^S^>^f 

(1) «F-m» r r a t e J 2r@£i-£ (^Ty/S 1) o 

(2) £*&IWifc;i (x) fc£ftMcp (x) fcl^Hf K^tfci: bT&V\ #*;*y 
^X ffn ijStm5J:5^ «^thWfe"eldt*^H«[^ (x) ££ricHifc 
p (x) Sr«art-5. iO«5H^*3tt5^}ft^W:. A (1) =1, p (1) = 
lfcjE&fbU *&^-hBB (10) ^^fc-fw^-CfcSo 

rwJ:5^ ±13 O) 5C£JilB do) ^:Sr«ffci-^ 

mmx (x) ir^BI^Cp (x) SrlHIO^tfHlSfeT^fcSririrbfcfcJ?). 
±ffl6&C (chung^) <Z>«fc?K N £j£IS$a (x) ©*ffli^B8«/) (x 

o#~K. iilB^^^^S !, b 2 , jt* i, ^la^otW 

%ft<Dftpmm Ur^S8) SrHfTbfc^OfTfcSrM' £ bfc*§<a\ TIB 
(14) ^^-rtrifcSr. ±|B^3 0^i-^fT^lOJic5a^6)llSWJI^i-S ( 
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•da} <b&3 0 



2> 



M'-M 
bi+b 2 



•(14) 



S^$nfc^#<k^fc3S<5< Tl r r e gu 1 a r-LDPCfffj ©7^ 
■^^^Sr*«e>5 (^•rs'T'S 7) . -£LT, ^J©l^x«i t tH/h$< 

,= 12, rate = 0. 5 <£^tf>. m^iB^^>^Si^ X (x) 

^cp (x) ©ryfy^ (®^) «rSH-en?S>So 

ofll, ±fB^ft*fcS^IB#«:fliifcU 2>>oTfB<E> (15) 5£<Sr?Rfc-t\ 3RI 
15 y 1 ^2 s Tfc^„ ^UT, TISO (15) ^^lfc$^V^J(7)l^^tS 



20 



,(<»_P) 



a (d_P) 



a 



,(d_P) 

w 



-!"Yi" 












4ji_ 







(15) 



25 



fc*5. <§-ate\ ^J<^m^d_j3 (3= {1, 2, •••<*} ) «r«^i-^fcJ60 { 

X'^fttcv lt n z , p_ti 1 ', P—U-z't (y u y 2 , -'Til ^r@^^=> 
^-^iLT, S*$*L7b«F-^fb*^S<5< rirregular-LDPCf 
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rate = 0. 5©i^©, M^IE^#^^M^^ (x) £3y&Htfcp (x) 

(1) ^^^aft^T^fe/c^M^cA. (x) b±&MWcp (x) ^T>-^^ 
io ~7^<D 2 ^ij g t 3 2?U g ^iS^i-5 0 

(2) m^MB^X x *5<J;t» x (3^ljg) ^y^lWEG (2, 
2 5 ) ^fettS^fT^J^) r 1 j ©i|:TP = 2 6 6 88 ^ Sr*!*U S^-^fc 

15 (3) £4^0ft*|fc9[ (4?«g) Srm-r5K^.x-t?f!li9, S^teo&ai 
tfc§r5fca6. ^rtttr5^Jg^3£i-S„ 

(5) %&^&<Dtem4tL<DftM&. (6^Jg) t^tSl^xtSrSfU 
20 &&&S^<DM^]£{fcoB^I«£3fc£N ^t&7?!lgl^j£i-5„ ^UT. # 

M^»C0*lfP (7^IJgO^H-(DfT) ri^fiWW r 1 J (TP=2 6 6 8 

8) tm^faifofr&mmirZo 

(6) fT^Jft^ r 1 J <^Jft^L<&Vv|§£\ ^Lftfelf©i^fe©l^ 
Ifc (7^ijg) ^rSfcm&T-p^U ^©^«r8^Jg'^^i-^o 8 

25 ^Jg^fPtfS, fr^O r l j (DUm. (TP=2 6 68 8) Kl^lX &5 £ 5 K 

(7) IlSf^S^&^S^ifc (8#|g) £*tJ&1-5m#-xT*f>Jl9, 
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<DMfr&tiL(OB&\Wii&-#$>. *jh,«r95IIBfcKJ&t"5- flBSE&©#fi*G>E# ( 
&*3 X _LIBP^Iilfi> — ®Lm^ TW,<D (16), (17), (18) 



n_y = round 



w t x 



n u = round w t x P ^' •••(16) 
I Hi 



J 



^L-C, filTO^ ((17), (18) 5;) <DTX\ M&y ,^JRi-Sft*E- 



n' y =w t x L -,i = l,2,...,l 

~ 1 Yi 

l 

2>'-Yi ' Yi = w t 
i=i 

arg-min2|x_y. -A/_y.|. •••( 17 ) 

i=l 



• P M 1 ; • i n 

n Li = w t x -,i = 1,2 

2 

Z n '-h-h =w t ••(18) 

i=l 



ys7|c*5lt5Si^)^ilfA (x) k£j&m&P (x) 07vty/;H: 
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tib (i 9) ^ ufc^o T^ij^^#j-rs 0 

io S m (n) = B 1 (m + 4*n) ...(19) 

m=l, 2, 3, 4^L>n = 0, 1, 2, 3, 4, 5, 6, 7iU 
lftEG (2, 2 s ) oyiJ#-^Sr*-r„ B, (x) (iEG (2, 2 5 ) © 1 

?ljg<£> rij Ofir«Sr*U S m (n) te#fJ#<Z)fT?IJOm?lJg(D <D&M 
15 Sr^-fo 

=£fcttte:v>5 eg (2, 2 5 ) m^JtSi^© r i j ^ia^i-fr# 

B, (x) = {1 32 114 136 149 223 260 382 402 438 467 507 574 579 588 6 
22 634 637 638 676 717 728 790 851 861 879 947 954 971 977 979 998} 

*r±, b, (x) frb ru (Dm^&m\mmmi$fr. 

5 1 (n) = {1 149 402 574 634 717 861 971} 

5 2 (n) = {32 223 438 579 637 728 879 977} 

5 3 (n) = {114 260 467 588 638 790 947 979} 
25 S 4 (n) = {136 382 507 622 676 851 954 998} 
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ttfc##Jr * B t (x) frh rij O^Sr^^^AKltttti-S ( 

^#Jm^fr^J^m?!I@© rij <£H£g<z>-#l&R m ( n ) £: bfc 
5 #£\ R m (n) «u fcir^f^ 

R x (n) = {1 114 574 637 851 879 977 979} 
R 2 (n) = {32 136 402 467 588 728 861 971} 
R 3 (n) = {149 260 382 438 579 638 717 998} 
R 4 (n) = {223 507 622 634 676 790 947 954} 
10 kftZo 

(i) s*©7y^^J*Mt5„ 

^^WtfEG (2, 2 5 ) &fflV^ 0 ^yyhi^EG (2, 2 
5 ) <Dt§&, lm^fe-fZ Tlj Ot}i2 5 =3 2iT^ 0 

20 PZP^2 B $:ffitcirm'b<Dm%:kLtcm&. tcklt^ 2 5 <Dk%lZP = 3 
7 bt£Z> 0 ^^T% ^lJ«P-5 = 3 2^£^(D7^^A^IJC (i) & (2 0 
) ^tfc^o-CMtS, 
C (1) =1 

C (i + 1) =G 0 xC (i) mod P - (2 0) 

25 fcf£U i = 0, 1, P-2iU G 0 tt^nTfrGF (P) <Dmt&7vX*&> 
£„ ZOfe^ C (i) (2 % 

C ( i ) = {1 2 4 8 16 32 27 17 34 31 25 13 26 15 30 23 
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9 18 36 35 33 29 21 5 10 20 3 6 12 24 11 22 
7 14 28 19} 

(2) 2S?!lft#2 8 =3 2 fcfc$J:$tc, 3 2 <fc 9*#v^&giJ|&1-<5o 

5 C ( i )= {1 2 4 8 16 32 27 17 31 25 13 26 15 30 23 9 18 

29 21 5 10 20 3 6 12 24 11 22 7 14 28 19} 

(3) a*09V^^*-€MIHi?tt*ai-fc»K:^^y^TIDBiS (j) £ 
WTtf) (2 1) 5£0>.J;5fc:5£gtf-5 o 

S (j ) = j j =1, 2, 2 s - (2 1) 

10 (4) SXT<D (2 2) ^ff^/^-yLB, (i) 3rffrEfe-r5 0 

LBj (i) = ( (S (j) xi) mod P) +1 

j = 1, 2, 2 s 

i = 1, 2, P-l - (2 2) 

fc*3, LBj (i) %2 S J:0**v^«*W:ll!l8frr«. flOHll, S*©?^ 
15 ^A^iJC (i) tS*©7^WJ©f^^- VLB j (i) -gr^-TErr- 

(5) q?!| ift-V j #S©7^>^»fT^JL jq (i) ^KT© (2 3) 

ot, ^lJ(Da^d_j3^d_/3<2 8 (^^^^ d_/3i^_hO^:#:^L M (i 

20 ) oSKf^feWSKo 

L jq (i) =LB, ( ( (q+i-2) mod 2 s ) 4-1) 
j =1, 2, 2 s 
i = l, 2, — , 2 s 

q= 1, 2, — . 2 s - (2 3) 

25 »11HS, 7^V^P$fT^JL jQ (i) ^^"Tlll-efeSo Z.iDJTl'&titff 
?IjL jq (i) tt N fe3S-rS^OfT^J^ j x3 2 + q&m<Dft$\'**->&&:$> 

% 0 tckz.&, wrn^x ymmztitcEG (2, 2 s ) <D6 7 onn s 6 70 o 
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) «r 

g 6 70 ( 1 ) = {28 48 84 113 153 220 225 234 268 280 283 284 322 363 3 
74 436 497 507 525 593 600 617 623 625 644 670 701 783 805 818 892 929} 

5 q (i) tt20*3 2 + 3 0 = 6 7 0T*fe5t^ 

L 2i. 30 ( i ) = {13 19 9 10 16 24 25 28 23 5 8 12 31 14 30 21 4 6 17 
7 15 29 2 3 27 22 26 18 1 20 32 11} 

8 670, 1 = § 6 70 (L 2 1, 3 0 ( 1 ) ) 

10 ={322 525 268 280 436 625} i = l, 2, 6 

§670, 2 (1) = § 6 70 (^21, 30 ( 1 ) ) 

= {644 783 623 153 234 284} i = 7, 8, — , 1 2 

8670. 3 (1) = § 6 70 (I* 2 1. 3 0 ( 1 ) ) 

= {892 363 818 600 113 220} i = 1 3, 14, — , 1 6 

15 § 6 70.4 (1) =8 670 (Lai. 80 (D ) 

= {497 225 374 805 48 84} i = 1 7, 18, — , 2 4 

§670, 5 ( 1 ) = § 6 7 0 (Lai, 30 ( 1 ) ) 

= {701 617 670 507 28 593} i = 2 5, 2 6, — , 3 0 

8 670, 6 (1) = 8 670 (L 2 1, 30 (O ) 

20 = {929 283} i = 3 1 , 3 2 

WT-m, _h|5t?mPJ LfcLD P C^<Dm^imrt^ 0 112 Htt, E b 

/n o (hms i \f y v fc/t 9 £><ft -j§-«2j*3v -Y X«2j Jfc) £ IS 9 Wte ( B E R 

) iOBBffiSr^i-BlTffcS. &*5, «#«fett TSum-P r o du c tTj\>dt\) 
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u«P©»i©J: 5 temmteftmX'l^ rirregular-LDP Cti&i 

#=# r 2 < y , ^ 2 s j ^a^-r^ij^m^-^ft^^aitRb, o#i^ N tt ©s*. 

©**j*BH-«2Wlfc|R)febfctttt*T?, tfjfettlC XV^ftXmXZZ?) I r r 
10 e g u 1 a r -LDPC^f-^OT^^^^r^U ^tf)^ *3fi*fTOfi:*. 

iHfeKlJ;^ I r r e gu 1 a r -LDPCf f ©7yfy^/«iU ^OfL 
15 UT, #?*jfifJ^feK:J; Hrregular-LD 

MfcfJftLfc r I r r e g u 1 a r-LDPCffj Jl<£>&SfT?U£s fi^MT* 

20 a s„ 

fc*5* *HJfe©^ffilC*5V^-CH:, Tl r r e gu 1 a r-LDPCffj ffiO 
Ca y 1 e y^770V^, fltJ&ftft Tlrregular-LD 

25 fta^-— ^ y v hMftft-%-*m$i-i-z>%m (^t>^s2) j , m^vtc^— 
svyhimn** (12) ^s^v^M^xL-cs^ff^ij^^-r^^ ( 
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lfc#ot, Cay 1 e y ^^^^VNTb^T-fcoTt, JblE £ Wim^mn 
^UltSCtiaoT, m^0^jm^#^>-^^t?tSo ft*5, Cayley 
f7 7\Z.\& Tj. Rosenthal, P. 0. Vontobel, "Construction of LDPC codes using R 
amanujan graphs and ideas from Margulis, * in Proc. of the 38-th Allerton 
Conference on Communication, Control, Computing, 2000, pp. 248-257J \Z.tf 
£tlX\t^Z>£ Ma g u 1 i s ©fllfftiSfc^R a m a n'u j a n^7 7©M 

±flBT?tt, W*nmte=--t V y bSMW#*fcttC ayley^77 

^ffi-e> TCWt-s tfV^T&Wmz.&'Q I r r e gu 1 a r-LDPCfW 
^^^/w^r^b, ^Of, %cmts:ft<Dmfr<D±y hfcft^U oft, #§ij 

£@^7^-*£bT. tfj&fcfc, #£*3£{&*fc{CJ;9 Irregular- 
L D P C^t®7 yf y^Srft^ U> *r©^ *aWcy!I©a*.0-fe y h SrftJfe 
U o#ld, fT^m^-fey h*5itf?iJOfi^©*fey t>£@/£^7 7<— UT, 
^^^ofiMfe^ctD I r r e gu 1 a r - LD P C^r^MtM^T^^A^t: 

mkK, z&T^iszfMcm^^xmm&v&^&ivmfr&mfe 

Tls^ls-7;V, &M<DW-%&, tttt^JWMSfcfcMi^fc Tl r r e g u 1 a r 
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SCayl a y^7 70fT*5«tt>^lJ^M^Sr^bTS^:^lJ^{«U off:, 
10 VZnX\ m^m^ tfVX7&Umz.£ OlrreguU r-LDPC»7 

%mfe^7*—* tVX, WM&)^ tfV^T&W&^&K) Irregular- 

tf$X75;mmz.£V) I r r e gu 1 a r - L D P Cft^MzMteT Vf-^TVl^ 

T^^/V, ffitW-^, ffitW^fc^i-^Lfc r I r r e g u 1 a r 

^€<DmwK£tiix. ±f&mmx U) ^^w^p ( x ) &i®<Dmmnm 
itp ( x ) ^m^«95guiifTU ^<D*3Hfi^^^^<t«9 m-M, 
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5 -o€<D&mfc£ti^ £1*, ##ftfc*Wfc*«rftftU oft, 

sa-^ y y h»fa«H*«:W*u oft, ii^bfc^-— ^ y s> h»mf-*§-£# 
7£<DM^Km^^x&^mzx&*ftm*rEf&^ oft, ai©**©*** 

U oft, fTO«^^m^Si^i-6 2ffimtPS^b^ffiT\ w^wt, 

^I>^iaM&}-J: «9 I r r e gu 1 a r - L D P f ©7 y f 

io ^(Dm, mmt£ft(Dmwtyh*&:fci^ oft, ^mofT^:^#mbT^ 

#fTM£j&i2^bJlItgUI&U oft, fT^a^(D-fe5/ L 
T, mM&JlZ. Jft7Xm&mfc£V) I r r egu l a r-LDPCff©7yf 
^/V£r^3fU Z<D^ ftl^J»otyh^U oft, ^m^- 

15 I r r e g u 1 a r - L D P f ©fS*7 V t y ^/Hr^t t , *ft, d 
©T>^:/;/yMe:So^T^iJ|&^<^^ 

Zf)V, tt^^-^S, fe^^te^tfcfJ&Ufc Tlrregular-LDP 

20 of <z>3PJ!tJ;;h,fc£> £1% ^-^ft^^^^^U of{c, 

5Cayla y ^^^^^.tOTJ^a^^^UTS^fT^J^^b, oft, 

^ijcom^^ffi^jg^L, oft, n^m^<^m^^-r5 2a^tps^bfc 

^-C, W^i-s #?*5£{£lfetJ:<9 I r r e g u 1 a r-LDPC»7 
^y^yv^mb, ^<Z>^, ftji^^fi^(Z5-fe y bSr&^U oft, 
25 #otr^[^#^U-CS*^J§ri£ia^e>JiEt^JI^U, oft, tr©i^©ts/ h 
i^B^7^-^ £ LT, W^i-> #!>;*5fi^}£t£ Olrregular- 
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tf^jfif&ScfclJ; "9 I r r e gu 1 a r - LD P C^^rtOfk&tUT^^/^ 
?ffe^T##^febfe ri r r e gu 1 a r-LDPCffj 
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ft * <d $£ m 



15 ^ 

25 ^tfrt^^ti-s^aEfT^^riwas. 
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y?bs 

^MtSt^i^f y -f b „ 

fttDrnwrnzmffitz 2mm^mmi,t^mx\ zms.it 
^As&jgm^ zkd'^ mmteft<Dmfr<Di?yh$:&:i£tz&i<Dm&-mmx ; r 

y?b, 
-fb, 

m&(omMt£T^^/u%mm^%%3<Dm&&m*Ty-7°b, 
3. meM^KX^y^xm^zwj£<Dm& : &n, 
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mm 2 &\zwm<omEftm&j8tt&o 

© rij ^ti^K*5i5tiSU 

^^i5Ca y 1 a y i/^ 7<Dfj& & WJOfi^£&^LTg#?T?IJ£r^ 
^f5Caylay^77te7^> 

T 2 <^J<DM^a^il:^ C a y 1 a y ^7 ^ifctt 5^Jft<£> 1 ©Sfcl £ 
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ftcDMfrvm&mm-rz 2mmKmmvtcvmx\ tft^wmzzzmmfc 
8. mmtfv^i&wfexi^ n^tm^mMvtc^mx\ ^o^^y-fx^a 

GL<DMJf-mmsmgtX\ ^om^WiOM^m^fO^C a ylay^77© 

r 1 j ©»t^L<^5.tMi:iiU 
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10. msd^m^T^-vtis tt<o?^?M&m<D ! 7Ti'j3W&ft&.^ mm 

10 £ y y h^sr^tril^i-S^.-^ y y h»fir«F-S**^S 

b, 

r2 <^jofi^*^g^^--^ y y hm^^fetta^Jrt^ 1 tf>tfcj 

rtvmfrvmzmm-fz 2mm^m\.t^mx\ x&XT&mz&xzM&Mk 
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12. Ca y 1 a y^97^m^X, k ft^M^ tc fr—jjifWa—X* 

* i^SCayl ay^7 7tf>fr*3 <tt;5lJ©l^^Mt5 C a y 1 a y 
r 2 <^IJO«^COft^fiS^ Caylay^7 7tC*3»t5^Irt© 1 <£>8cj % 

n<Dnw&*m$?rz> 2mm^mvti^mx, xvxim&K&zMmfc 

20 ^f^^i£Mife^<fcSibii^^fflv>r, imm^VT^^^<Dn<DM^-kn<D 
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